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©  Fabrication  of  laminated  absorbent  sheets. 
©  Conventionally  absorbent  sheets  for  meat  packaging  are 
made  of  absorbent  cellulose  laminations  18  with  a  coyer 
sheet  14  of  polyethylene.  The  laminations  are  compression 
bonded  by  means  of  a  serrated  wheel  which  forms  a  series  of 
indentations  along  one  or  more  lines.  When  moisture  is 
absorbed  the  sheet  14  tends  to  delaminate. 

To  prevent  this  a  thermo-setting  material  such  as  a  wax  is 
applied  along  the  line  of  indentations.  A  wax  rivet  24  is  thus 
formed  which  provides  additional  mechanical  bonding  and 
prevents  access  of  moisture  to  the  immediate  region  of  the 
compression  bond  22  by  reason  of  the  absorbed  wax  24A. 
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FABRICATION  OF  LAMINATED  ABSORBENT  SHEETS 

T h i s   i n v e n t i o n   r e l a t e s   to  a b s o r b e n t   p a d s   such   a s  

a r e   u s e d   in  p a c k a g i n g   of  m e a t   p r o d u c t s   f o r   a b s o r b i n g  

5  l i q u i d s   l e a k i n g   t h e r e f r o m   and  to  the  method  of  f a b r i c a t i n g  

such  p a d s .  

A b s o r b e n t   pads   p a r t i c u l a r l y   d e s i g n e d   f o r   p a c k a g i n g  

wi th   m e a t s ,   p o u l t r y   and  f i s h   food   p r o d u c t s   a r e   u s e d   i n  

food   m a r k e t s ,   p o u l t r y   p r o c e s s i n g   p l a n t s   and  t h e   l i k e   t o  

10  r e d u c e   p r o d u c t   d i s p l a y   c o s t s   and  to  p r o v i d e   a  c l e a n e r   , 

more  a t t r a c t i v e   p r o d u c t .   These   pads   a re   g e n e r a l l y   w r a p p e d  

wi th   the  food   p r o d u c t   on  the   u n d e r s i d e   t h e r e o f   to   a b s o r b  

l i q u i d s   w h i c h   may  " b l e e d "   f rom  t h e   p r o d u c t .   In  p o u l t r y  

p r o d u c t s ,   f o r   e x a m p l e ,   i t   i s   c u s t o m a r y   to   p l a c e   t h e  

15  p o u l t r y   p a r t s   of  a  g i v e n   p a c k a g e   in  a  m o l d e d   s h a l l o w   t r a y  

of  foamed  p l a s t i c   or  t h e   l i k e .   One  of  t h e s e   a b s o r b e n t  

p a d s   i s   p l a c e d   in  t h e   b o t t o m   of  the  t r a y   and  t h e   p o u l t r y  

p a r t s   a re   p l a c e d   t h e r e o n .   The  c o m p l e t e   p a c k a g e   i s   t h e n  

wrapped   w i t h   c l e a r   p o l y e t h y l e n e   or  the   l i k e .  

20  In  one   e x a m p l e   of  t h e   p r i o r   a r t ,   s u c h   p a d s   a r e  

c o n s t r u c t e d   o f   l a y e r s   of  h i g h l y   a b s o r b e n t   c e l l u l o s e  

t i s s u e .   As  many  as  16  s u c h   l a y e r s   may  t y p i c a l l y   b e  

l a m i n a t e d   in   a  s i n g l e   p a d .   Such   a  pad  a l s o   i n c l u d e s   a  

p o l y e t h y l e n e   b a c k i n g   l a y e r   which  r e p e l s   m o i s t u r e   so  t h a t  

25  i t   c a n n o t   d r a w   t h e   n a t u r a l   j u i c e s   from  the   m e a t   p r o d u c t ,  
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and  to  p r e v e n t   l e a k a g e   f rom  the   pad  of  the  l i q u i d   which  i s  

a b s o r b e d   in  the   t i s s u e   l a y e r s .   Th i s   p o l y e t h y l e n e   b a c k i n g  

l a y e r   p r e s e n t s   a  p a r t i c u l a r   p r o b l e m ,   h o w e v e r ,   in  t h a t ,  

w h i l e   i t   s e r v e s   i t s   i n t e n d e d   p u r p o s e   as  used  in  the  m e a t  

5  p a c k a g e ,   i t   e x h i b i t s   an  u n f o r t u n a t e   t e n d e n c y   to  d e l a m i n a t e  

d u r i n g   no rmal   u s e .   T h i s   is  b e c a u s e   the  a b s o r b e d   l i q u i d   i n  

t he   t i s s u e   l a m i n a t i o n s   w e a k e n s   t h e   a t t a c h m e n t   of  t h e  

p o l y e t h y l e n e   b a c k i n g   l a y e r   to   t h e   t i s s u e   l a y e r s .   T h e  

t h e n - w e t   p o l y e t h y l e n e   l a y e r   t e n d s   to   a d h e r e   to   t h e  

10  a d j a c e n t   meat   p r o d u c t   w i t h   wh ich   i t   is  w r a p p e d ,   r e q u i r i n g  

manual  s e p a r a t i o n   from  t he   meat   when  t h e   m e a t   is   r e m o v e d  

from  i t s   p a c k i n g   in  p r e p a r a t i o n   for   a  m e a l .  

What   is   n e e d e d   i s   some  way  of  s t r e n g t h e n i n g   o r  

r e i n f o r c i n g   the  p r e s s u r e   a d h e s i o n   bonds  t h a t   a re   formed  i n  

15  the  a b s o r p t i v e   p a d s   of   t h e   t y p e   d e s c r i b e d   h e r e i n a b o v e .  

These   bonds   a re   t y p i c a l l y   f o r m e d   by  r u n n i n g   a  p l u r a l i t y   o f  

t o o t h e d   or  s e r r a t e d   w h e e l s ,   h a v i n g   r e l a t i v e l y   n a r r o w   e d g e s  

a t   t h e i r   p e r i p h e r y ,   o v e r   t h e   p a d s   as  they   a re   be ing   r u n  

t h r o u g h   the   p r o d u c t i o n   l i n e ,   t h e r e b y   e s t a b l i s h i n g   a  n u m b e r  

20  of  p r e s s u r e   a d h e s i o n   bonds   w h i c h ,   u n f o r t u n a t e l y ,   c a n n o t   b e  

m a i n t a i n e d   when  t h e   a b s o r b e n t   c e l l u l o s e   t i s s u e   l a y e r s  

a b s o r b   the   l i q u i d   f rom  the   m e a t .  

In  b r i e f ,   a r r a n g e m e n t s   in  a c c o r d a n c e   w i t h   t h e  

p r e s e n t   i n v e n t i o n   i n v o l v e   t h e   a d d i t i o n   of   a  w a t e r  

25  i m p e r v i o u s ,   b o n d - p r e s e r v i n g   m e d i u m   to  t h e   p r e s s u r e - b o n d  

r e g i o n s   w h i c h   a r e   f o r m e d   by  t h e   s e r r a t e d   w h e e l s   a s  

d e s c r i b e d   a b o v e .   T h e   u s e   o f   a  t h e r m o - s e t t i n g ,   l o w  

v i s c o s i t y   l i q u i d ,   s u c h   as  m e l t e d   wax,  p a r a f f i n ,   ho t   m e l t  

a d h e s i v e   or  t h e   l i k e ,   w h i c h   i s   a p p l i e d   to  t he   p r e s s u r e  

30  b o n d e d   s p o t s ,   f o r m e d   as  d e s c r i b e d   a b o v e ,   r e s u l t s   in  a n  

a r r a n g e m e n t   which   p r o t e c t s   t he   pad  from  d e l a m i n a t i n g   w h e n  

t he   l a m i n a t e d   l a y e r s   become  we t .   The  m e c h a n i c a l   b o n d i n g  

p r o c e s s   r e n d e r s   t he   i n d i v i d u a l   p e r f o r a t i o n s   p e r m e a b l e   t o  

the  l i q u i d   by  d e v e l o p i n g   a  m y r i a d   of  t i n y   o p e n i n g s   in  e a c h  

35  bonded  s p o t .   In  u s i n g   m e l t e d   wax  in  t h i s   f a s h i o n ,   as  b y  

s p r a y i n g   on  t h e   j u n c t u r e   l i n e s   f o r m e d   in  t h e   p a d ,   i t  
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a p p e a r s   t h a t   t h e   l i q u i d   p e n e t r a t e s   t h e   m e c h a n i c a l   b o n d  

o p e n i n g s   so  t h a t   a  s l i g h t   a m o u n t   is  d e p o s i t e d   on  b o t h  

s i d e s   of  the   l a m i n a t e d   pad.   Each  bonded   s p o t   s e r v e s   as  a  

t i n y   f u n n e l   which  d i r e c t s   the   m e l t e d   l i q u i d   to  the  b o n d e d  

5  s p o t   and  r e t a i n s   i t   in  the  d e p r e s s i o n   of  the  j u n c t u r e   l i n e  

p e r f o r a t i o n   so  t h a t   i t   is  a b s o r b e d   i n t o   t he   l a m i n a t e d  

l a y e r s   a t   t he   b o n d e d   s p o t s .   When  t h e   wax  s e t s   u p o n  

c o o l i n g ,   t h e r e   is   t he   e f f e c t   of  a  "wax  r i v e t " .   Th i s   n o t  

o n l y   s e r v e s   to  e s t a b l i s h   a  h o l d i n g   f o r c e   due   to   t h e  

10  s o l i d i f i e d   wax  a d h e r i n g   to  the   o p p o s i t e   s i d e s   of  the   p a d ,  

as  u n d e r s t o o d ,   but   i t   a l s o   s e r v e s   to  c o a t   and  i m p r e g n a t e  

t h e   i n d i v i d u a l   l a y e r s   of  the   pad ,   in  t he   l o c a l i z e d   a r e a s  

w h e r e   t h e   wax  is  a p p l i e d ,   a g a i n s t   p e n e t r a t i o n   by  t h e  

l i q u i d   w h i c h   is  a b s o r b e d   in  t he   pad  a d j a c e n t   the  j u n c t u r e  

15  l i n e s .   As  a  r e s u l t   of  t h i s   p r o t e c t i o n   a g a i n s t   p e n e t r a t i o n  

of  the   a b s o r b e d   l i q u i d ,   the   o r i g i n a l l y   m e c h a n i c a l l y   b o n d e d  

s p o t s   a r e   u n a f f e c t e d   by  t h e   m o i s t u r e   in   t h e   pad  and  a r e  

t h u s   n o t   w e a k e n e d   f rom  t h e   o r i g i n a l   b o n d i n g   s t r e n g t h   a s  

f a b r i c a t e d .  

20  The  p r i n c i p a l   a d v a n t a g e   of   t h i s   p r o c e d u r e   is  t h e  

c a p a b i l i t y   of  a d d i n g   t h i s   p r o t e c t i o n   a g a i n s t   w e a k e n i n g   o f  

t h e   m e c h a n i c a l   l a m i n a t i n g   b o n d s   by  l i q u i d   a b s o r b e d   i n t o  

t h e   p a d   w i t h o u t   h a v i n g   t o   m a t e r i a l l y   c h a n g e   t h e  

c o n s t r u c t i o n   of  the   pad  or  t h e   o v e r a l l   p r o d u c t i o n   p r o c e s s .  

25  A d d i n g   one  or  more  s t a t i o n s   a t   w h i c h   t h e   t h e r m o - s e t t i n g  

l i q u i d   i s   a p p l i e d   a l o n g   the   p r o d u c t i o n   l i n e   is  s i m p l e   t o  

a c h i e v e ,   and  the   c o s t   of  the   added   l i q u i d   i s   n e g l i g i b l e ,  
s i n c e   t h e   q u a n t i t y   t h a t   m u s t   be  a p p l i e d   to  the  j u n c t u r e  

l i n e s   o f   a  p a d   to   d e v e l o p   t h e   d e s i r e d   e f f e c t   i s  

30  i n s i g n i f i c a n t .  

P r e f e r a b l y ,   the  t h e r m o - s e t t i n g   l i q u i d   is  a p p l i e d   t o  

t h e   l a m i n a t e d   s t r i p   on  the   s i d e   of  t he   o u t e r   p o l y e t h y l e n e  

l a y e r .   I t   i s   of  c o u r s e   p r e f e r r e d   to   a p p l y   t h e   l i q u i d  

a f t e r   the   j u n c t u r e   l i n e s   have  been   f o r m e d ,   in  the   c a s e   o f  

35  pad  m a t e r i a l   h a v i n g   p o l y e t h y l e n e   l a y e r s   on  b o t h   s i d e s ,   i t  

i s   d e s i r a b l e   to  a p p l y   t h e   t h e r m o - s e t t i n g   l i q u i d   to  b o t h  
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p o l y e t h y l e n e   l a y e r s .   This   is  a c c o m p l i s h e d   in  a c c o r d a n c e  

w i t h   an  a s p e c t   of  the   i n v e n t i o n   by  r u n n i n g   the  c o n t i n u o u s  

l a m i n a t e d   s t r i p   over   a  r o l l e r   f o l l o w i n g   t h e   s p r a y i n g   o f  

t h e   m e l t e d   wax  on  wha t   c o n s t i t u t e s   the  upper   s i d e   of  t h e  

5  s t r i p   a t   the  p o i n t   of  a p p l i c a t i o n .   The  r o l l e r   s e r v e s   t o  

i n v e r t   t he   s t r i p   so  t h a t   the  second   p o l y e t h y l e n e   b a c k i n g  

l a y e r   is  now  p r e s e n t   on  the  upper   s i d e   of  the   s t r i p   and  a  

s e c o n d   l i q u i d   wax  a p p l i c a t i o n   is  p e r f o r m e d   on  the  s e c o n d  

s i d e .  

X0  The  t h e r m o - s e t t i n g   l i q u i d   may  a l s o   be  a p p l i e d   t o  

the  u p p e r   s i d e   of  the   bo t tom  p o l y e t h y l e n e   l a y e r ,   p r i o r   t o  

i t s   b e i n g   b r o u g h t   i n t o   l a m i n a t i o n   w i t h   t he   t i s s u e   l a y e r s  

of  the   pad .   The  l a m i n a t e d   s t r u c t u r e   as  so  a s s e m b l e d   i s  

t h e n   p r e s e n t e d   to  the   s e r r a t e d   w h e e l s   which   p e n e t r a t e   t h e  

15  l a m i n a t i o n s   f r o m   t h e   u p p e r   s i d e .   A  s e r i e s   of  v e r y  

e f f e c t i v e   b o n d s   is   f o r m e d   in  t h i s   f a s h i o n ,   each   of  t h e  

p e n e t r a t i o n s   by  t h e   s e r r a t e d   w h e e l s   c o n s t i t u t i n g   t h e  

l o c a t i o n   o f   a  " w a x   r i v e t "   f o r m e d   as   d e s c r i b e d .  

P e n e t r a t i o n   of  the  l a m i n a t e d   l a y e r s   f r o m   t h e   o u t s i d e   o f  

20  the   p o l y e t h y l e n e   l a y e r   a f t e r   the   t h e r m o - s e t t i n g   l i q u i d   h a s  

b e e n   a p p l i e d   in  t h e   m a n n e r   j u s t   d e s c r i b e d   i s   to   b e  

a v o i d e d ,   s i n c e   i t   h a s   b e e n   f o u n d   t h a t   h e a t   f rom  t h e  

t h e r m o - s e t t i n g   l i q u i d   t r a n s f e r s   to  the   s e r r a t e d   whee l   u s e d  

in  t h i s   f a s h i o n ,   and  r e s u l t s   in  the  p a r t i a l   m e l t i n g   of  t h e  

25  p o l y e t h y l e n e   l a y e r   and  gumming  up  of  t h e   w h e e l   f rom  t h e  

p l a s t i c .  

I f   i t   is  d e s i r e d   to  f a b r i c a t e   a  l a m i n a t e d   p a d  

h a v i n g   p o l y e t h y l e n e   l a y e r s   on  b o t h   s i d e s   in  a c c o r d a n c e  

w i t h   t h i s   l a t e s t   t e c h n i q u e ,   an  upper   l a y e r   may  be  a p p l i e d  

30  to  the   formed  c o n t i n u o u s   l a m i n a t e d   s t r i p   a f t e r   a p p l i c a t i o n  

of  t h e   t h e r m o - s e t t i n g   l i q u i d   to  t h e   i n n e r   s i d e   of  t h e  

l o w e r   p o l y e t h y l e n e   l a y e r   but   p r i o r   to  p r e s e n t a t i o n   of  t h e  

s t r i p   to  the  s e r r a t e d   w h e e l s .   Thus   t h e   c o m p l e t e   s e t   o f  

l a m i n a t i o n s   —  u p p e r   and  lower  p o l y e t h y l e n e   l a y e r s   and  t h e  

35  t i s s u e   l a m i n a t i o n s   be tween   —  are   a l l   p e r f o r a t e d   t o g e t h e r   a t  

t h e   s i n g l e   s t a t i o n   w h e r e   t h e   s e r r a t e d   w h e e l s   a r e  



0 2 4 1 2 6 3  

p o s i t i o n e d .   T h e r e a f t e r ,   i f   d e s i r e d ,   an  a d d i t i o n a l  

a p p l i c a t i o n   of  t h e r m o - s e t t i n g   l i q u i d   may  be  made  from  t h e  

u p p e r   s i d e   of   t h e   l a m i n a t e d   s t r i p ,   d e p o s i t i n g   t h e  

t h e r m o - s e t t i n g   l i q u i d   i n t o   t he   p e r f o r a t i o n s   which   f o r m  

5  '  t i n y   f u n n e l s   for   the  l i q u i d ,   as.  p r e v i o u s l y   d e s c r i b e d .   I n  

t h i s   m a n n e r ,   a  " d o u b l e   wax  r i v e t "   is  d e v e l o p e d   a t   each   o f  

t h e   i n d i v i d u a l   p e r f o r a t i o n s .   O n l y   a  s i n g l e   s e t   o f  

p e r f o r a t i n g   w h e e l s   i s   r e q u i r e d   and  t h e   t h e r m o - s e t t i n g  

l i q u i d   is  a p p l i e d   in  two  s t a g e s   from  the   u p p e r   s i d e   of  t h e  

10  r e s p e c t i v e   s u r f a c e s   w i t h o u t   t h e   n e e d   to   i n v e r t   t h e  

c o n t i n u o u s   s t r i p   d u r i n g   the  f a b r i c a t i o n   p r o c e s s .  

In  the  d r a w i n g :  

F i g .   1  shows   a  p r i o r   a r t   pad  of   t h e   t y p e   f i r s t  

d e s c r i b e d   a b o v e ;  

15  F i g .   2  shows  a n o t h e r   type   of  p r i o r   a r t   p a d ;  

F i g .   3  shows   a  c r o s s   s e c t i o n   of  a  p o r t i o n   of  a  p a d  

l i k e   t h a t   of  F i g .   1  but  w i t h   a  m e c h a n i c a l   l a m i n a t i n g   b o n d  

c r e a t e d   in  a c c o r d a n c e   w i t h   the  p r e s e n t   i n v e n t i o n ;  

F i g .   3A  is   an  e n l a r g e d   v i e w   of   t h e   e n c i r c l e d  

20  p o r t i o n   of  F i g .   3 ;  

F i g .   4  is  a  s c h e m a t i c   e l e v a t i o n a l   v i ew   r e p r e s e n t i n g  

a  p o r t i o n   of  a  p r o d u c t i o n   l i n e   used   in  t he   f a b r i c a t i o n   o f  

p r o d u c t s   in  a c c o r d a n c e   w i t h   the  i n v e n t i o n ;  

F i g .   5  i s   a  s c h e m a t i c   v i e w   of   a  p o r t i o n   of  a  

25  p r o d u c t i o n   l i n e   fo r   m a n u f a c t u r i n g   an  a l t e r n a t i v e   v e r s i o n  

of  the   p r e s e n t   i n v e n t i o n ;  

F i g s .   6A  and  6B  a re   e n l a r g e d   o r t h o g o n a l   e l e v a t i o n a l  

v i e w s   of  one  of  t he   m e c h a n i c a l   bond  p e r f o r a t i o n s   c r e a t e d  

in  a  j u n c t u r e   l i n e   of  the   p r o d u c t   of  the   i n v e n t i o n ;  

30  F i g .   7  is  an  e n l a r g e d   p l a n   view  of  a  p o r t i o n   of  o n e  

p a r t i c u l a r   e m b o d i m e n t   of  the  p r e s e n t   i n v e n t i o n ;  

F i g .   8  is  a  s c h e m a t i c   e l e v a t i o n a l   v i ew  r e p r e s e n t i n g  

a  p o r t i o n   of   a  p r o d u c t i o n   l i n e   f o r   an  a l t e r n a t i v e  

f a b r i c a t i o n   p r o c e s s   in  a c c o r d a n c e   w i th   t he   i n v e n t i o n ;   a n d  

35  F i g .   9  is  a  s c h e m a t i c   e l e v a t i o n a l   v i e w   s h o w i n g   a  

v a r i a t i o n   of  t he   a r r a n g e m e n t   of  F ig .   8 .  
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F ig .   1  s c h e m a t i c a l l y   r e p r e s e n t s   an  e x i s t i n g   p r i o r  

a r t   pad  10,  shown  p a r t i a l l y   b r o k e n   away  to  i l l u s t r a t e   t h e  

i n t e r i o r   l a m i n a t i o n s .   T h i s   pad  may  a l s o   r e p r e s e n t   a n  

e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ,   h o w e v e r ,   s i n c e   s u c h  

5  embod imen t   w i t h   wax  a d d e d   a l o n g   t h e   j u n c t u r e   l i n e s ,   a s  

d e s c r i b e d   h e r e i n ,   c a n n o t   be  v i s u a l l y   d i s t i n g u i s h e d   f r o m  

the  p r i o r   a r t   pad  (on  the  s c a l e   shown  in  the  f i g u r e ) .  

The  pad  10  i n c l u d e s   p e r i p h e r a l   edges   12  which  a r e  

e s t a b l i s h e d   by  s l i t t i n g   and  t r a n s v e r s e   c u t t i n g   b l a d e s  

10  u t i l i z e d   in  s h a p i n g   the  pad  to  the   d e s i r e d   s i z e   a f t e r   t h e  

l a m i n a t i o n s   and  j u n c t u r e   l i n e s   have  been  f o r m e d .   One  t y p e  

of  d e v i c e   which  may  be  used  on  the  p r o d u c t i o n   l i n e   for   t h e  

p u r p o s e   of  c u t t i n g   the  pad  m a t e r i a l   s t r i p s   to  pad  s i z e   i s  

t h e   Mode l   6 5 4 8 0 3   a i r   o p e r a t e d ,   s c o r e - c u t   k n i f e   h o l d e r ,  

15  u s i n g   r o t a r y   k n i f e   whee l s   or  b l a d e s ,   m a n u f a c t u r e d   by  J o h n  

D u s e n b e r y   Company,  I n c . ,   of  R a n d o l p h ,   New  J e r s e y .   The  p a d  

c u t t i n g   p r o c e s s   s e r v e s   to  f o rm  l i g h t   s e a l s   a l o n g   t h e  

p e r i p h e r a l   e d g e s   12 ,   p a r t i c u l a r l y   w h e r e   t h e   pad  m a y  

i n c o r p o r a t e   two  p l a s t i c   o u t e r   l a y e r s .  

20  The  pad  10  of  F i g .   1  is  f u r t h e r   shown  to  c o m p r i s e  

an  u p p e r   p l a s t i c   l a y e r   14,  a  l ower   p l a s t i c   l a y e r   16,  and  a  

p l u r a l i t y   ( t y p i c a l l y   16)  of  l a y e r s   18  of  h i g h l y   a b s o r b e n t  

c e l l u l o s e   t i s s u e .   In  F i g .   1,  pad  10  is  a l s o   shown  w i t h  

two  j u n c t u r e   l i n e s   20  (more  can  be  p r o v i d e d ,   i f   d e s i r e d ) .  

25  These   j u n c t u r e   l i n e s   20  e x t e n d   l o n g i t u d i n a l l y   of  t h e   p a d  

10,   s e p a r a t e d   g e n e r a l l y   e q u i d i s t a n t   b e t w e e n   o p p o s i t e   s i d e  

e d g e s   1 2 ,   a n d   r e p r e s e n t   a  s e r i e s   o f   i n d i v i d u a l  

p r e s s u r e - b o n d e d   s p o t s   22,  t y p i c a l l y   d e v e l o p e d   by  r u n n i n g  

the   l a m i n a t e d   pad  m a t e r i a l   b e t w e e n   a  b a c k i n g   r o l l   and  a  

30  s e r r a t e d   or  t o o t h e d   w h e e l   w h i c h   b e a r s   a g a i n s t   the  r o l l .  

The  f o r c e   of  a  s i n g l e   t o o t h   of  t h i s   w h e e l   s q u e e z i n g   t h e  

pad   a g a i n s t   t h e   b a c k i n g   r o l l   p r o d u c e s   a  s i n g l e   s p o t   22  

w h i c h   f o r m s   a  l i g h t   c o m p r e s s i o n   b o n d   t h r o u g h o u t   t h e  

l a m i n a t i o n s .   T h i s   bond  is   s u b s t a n t i a l l y   i n c a p a b l e   o f  

35  w i t h s t a n d i n g   the   a b s o r p t i o n   of  m o i s t u r e   i n t o   the   l a y e r s   o f  

a b s o r b e n t   t i s s u e   m a k i n g   up  a  s p o t   22,  and  t h u s   a  pad  o f  
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t he   p r i o r   a r t ,   s u c h   as  ..is  i l l u s t r a t e d   in   F i g .   1*  i s  

s u b j e c t   to   t h e   p r o b l e m s   r e g a r d i n g   d e l a m i n a t i o n   wh ich   a r e  

d e s c r i b e d   h e r e i n a b o v e .  

F i g .   2  s c h e m a t i c a l l y   r e p r e s e n t s   a n o t h e r   type   of  p a d  

5  30,  a l s o   known  in  the  a r t ,   which  c o m p r i s e s   a  c o r e   r e g i o n  

32  w h i c h   c o n t a i n s   l i q u i d - a b s o r p t i v e   p u l p ,   he ld   t h e r e i n   b y  

the  p e r i p h e r a l   l a m i n a t e d   edge  34  which  e x t e n d s   c o m p l e t e l y  

a r o u n d   t h e   c o r e   r e g i o n   32.  The  pad  30  has  p l a s t i c   l a y e r s  

above  and  be low  the   p u l p   c o r e ,   and  t h e s e   p l a s t i c   l a y e r s  

10  a r e   l a m i n a t e d   u n d e r   p r e s s u r e   or  by  h e a t   s e a l i n g   to  f o r m  

the  p e r i p h e r a l   b o u n d a r y   edges   34.  The  lower   one  of  t h e s e  

p l a s t i c   l a y e r s   i s   p e r f o r a t e d   to  p e r m i t   l i q u i d   to  r e a c h   t h e  

p u l p   w i t h i n   t h e   c o r e   32  for  a b s o r p t i o n .   The  c o n s t r u c t i o n  

of  t h e   pad  30  of  F i g .   2  is  d i f f e r e n t   from  the   pad  10  o f  

15  F ig .   1  and  is  no t   s u i t a b l e   for   a l l   a p p l i c a t i o n s .  

F i g s .   3  and   3A  i l l u s t r a t e   in  c r o s s   s e c t i o n   a  

p o r t i o n   of  a  pad  of  the  type   shown  in  F i g .   1,  t a k e n   a t   a  

j u n c t u r e   l i n e   20  and  s h o w i n g   t he   a d d i t i o n   of  a  m i n u t e  

amount   of  wax  24  added   to  p r e s s u r e   bond  s p o t   22.  The   w a x  

20  24,  a p p l i e d   in  t h e   manner   to  be  d e s c r i b e d ,   is  m e l t e d   f o r  

a p p l i c a t i o n   and  i s   of  low  v i s c o s i t y .   I t   e f f e c t i v e l y  

p e n e t r a t e s   a l l   of  t h e   l a m i n a t e d   l a y e r s   of  an  i n d i v i d u a l  

s p o t   22  and  e n c o m p a s s e s   t he   u p p e r   p l a s t i c   l a y e r   14  ( a n d  

any  a d d i t i o n a l   p l a s t i c   l a y e r   i f   such  is  p r o v i d e d   on  t h e  

25  s i d e   o p p o s i t e   t h e   l a y e r   1 4 ) .   When  t h e   wax  24  c o o l s   a n d  

s o l i d i f i e s ,   i t   e f f e c t i v e l y   f o r m s   a  "wax  r i v e t "   25  w h i c h  

p r o v i d e s   f u r t h e r   s t r u c t u r a l   i n t e g r i t y   to  the   p r e s s u r e   b o n d  

f o r m e d   a t   t h e   s p o t   22  by  t h e   s e r r a t e d   w h e e l .   A  f u r t h e r  

b e n e f i c i a l   e f f e c t   r e s u l t s   f r o m   t h e   a b s o r b e d   wax  2 4 A  

30  r e n d e r i n g   t h e   i m m e d i a t e l y   a d j a c e n t   p o r t i o n s   of  t h e  

l a m i n a t e d   c e l l u l o s e   l a y e r s   18  n o n - a b s o r b e n t   —  i . e . ,  

i m p e r v i o u s   t o   t h e   l i q u i d   w h i c h   is  a b s o r b e d   i n t o   t h e  

r e m a i n d e r   of  t he   l a m i n a t i o n s   18,   t h e r e b y   p r o t e c t i n g   t h e  

bond  a t   t he   s p o t   22  a g a i n s t   the   de  l a m i n a t i n g   e f f e c t   of  t h e  

35  a b s o r b e d   l i q u i d .   I t   w i l l   be  n o t e d   t h a t   the   pad  10  of  F i g .  

3  does   n o t   have   a  p l a s t i c   l a y e r   16  on  the   l ower   s i d e .  
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F i g .   4  r e p r e s e n t s   s c h e m a t i c a l l y   p o r t i o n s   of   a  

p r o d u c t i o n   l i n e   f o r   t h e   f a b r i c a t i o n   of   p r o d u c t s   i n  

a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n .   T h i s   i s   n o t  

i n t e n d e d   to  show  a c t u a l   d e t a i l s   of  such  a  p r o d u c t i o n   l i n e ,  

5  w h i c h   a r e   known  in  t he   a r t ,   b u t   m e r e l y   i n d i c a t e s   i n  

s c h e m a t i c   form  s u f f i c i e n t   e l e m e n t s   t h e r e o f   to  p r o v i d e   an  

u n d e r s t a n d i n g   of  the  a d d i t i o n   of  f a b r i c a t i o n   s t e p s   of  t h e  

p r e s e n t   i n v e n t i o n .  

In  F i g .   4,  a  p l u r a l i t y   of  r o l l s   42  a re   s h o w n ,   e a c h  

10  p r o v i d i n g   a  s i n g l e   l a y e r   of  c e l l u l o s e   t i s s u e   18  fo r   a  p a d  

such  as  t h a t   shown  in  F i g s .   1  and  3.  Each  l a y e r   of  t i s s u e  

18  i s   d r a w n   f r o m   i t s   c o r r e s p o n d i n g   r o l l   42 ,   o v e r   a  

c o r r e s p o n d i n g   i d l e r   r o l l   44 ,   and  t h e n ,   w i t h   t h e   o t h e r  

l a y e r s   18,   b e t w e e n   a  p a i r   of  r o l l s   46  wh ich   may  s e r v e   t o  

15  d r a w   t h e   i n d i v i d u a l   l a m i n a t i o n   l a y e r s   18  a l o n g   t h e  

p r o d u c t i o n   l i n e .  

The  g r o u p   of  r o l l s   42,   b e i n g   e i g h t   in   n u m b e r ,  

s e r v e s   t o   p r o v i d e   h a l f   of  t he   l a m i n a t e d   l a y e r s   to  b e  

i n c o r p o r a t e d   in  t he   f i n a l l y   p r o d u c e d   p a d s .   A n o t h e r   s e t   o f  

20  s u c h   r o l l s   may  be  l o c a t e d   d o w n s t r e a m   of  t he   p a i r   of  r o l l s  

46  in  o r d e r   to  add  a n o t h e r   e i g h t   l a y e r s   o f   c e l l u l o s e  

t i s s u e   fo r   i n c o r p o r a t i o n   in  the  f i n i s h e d   p a d s .  
When  a l l   t h e   l a y e r s   of  c e l l u l o s e   t i s s u e   a r e   i n  

p l a c e   and  m o v i n g   a l o n g   the   p r o d u c t i o n   l i n e ,   as  i n d i c a t e d  

25  i n   F i g .   4 ,   a n o t h e r   l a y e r   4 8 ,   t h i s   o n e   b e i n g   o f  

p o l y e t h y l e n e   f o r   t he   uppe r   p l a s t i c   l a y e r   of  the   f i n i s h e d  

p a d s ,   i s   d r a w n   f r o m   a  r o l l   5Q.  I f   d e s i r e d ,   a  s e c o n d  

p l a s t i c   l a y e r   f o r   t he   u n d e r s i d e   of  t h e   pad  may  be  d r a w n  

from  a n o t h e r   r o l l   l i k e   50  w h i c h   w o u l d   be  s i t u a t e d   b e l o w  

30  t h e   l a m i n a t e d   s t r i p   52 .   The  t h u s - f o r m e d   s t r i p   o f  

l a m i n a t e d   s h e e t   m a t e r i a l   p a s s e s   b e t w e e n   r o l l e r s   54  a n d  

t h e n   t o   a  s t a t i o n   c o m p r i s i n g   a  b a c k i n g   r o l l   56  and  a  

t o o t h e d   w h e e l   58  where  i n d i v i d u a l   c o m p r e s s i o n   bonded   s p o t s  

of   l o n g i t u d i n a l   j u n c t u r e   l i n e s   (20  of  F i g .   1)  a r e   f o r m e d .  

35  The  s e r r a t e d   whee l   58  is  mounted   in  a  member   60  w h i c h   i s  

c o u p l e d   to   a  c o n t r o l   e l e m e n t   62  f o r   d e v e l o p i n g   t h e  
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a p p r o p r i a t e   p r e s s u r e   of  the  wheel   58  a g a i n s t   t he   b a c k i n g  

•  r o l l   5 6 .  

F o l l o w i n g   t h e   s t a t i o n   w h e r e   t he   p r e s s u r e   b o n d e d  

s p o t s   a r e   d e v e l o p e d   by  t h e   s e r r a t e d   w h e e l   5 8 /   t h e  

5  l a m i n a t e d   s h e e t   52  r e a c h e s   a  s t a t i o n   c o m p r i s i n g   a  l i q u i d  

wax  s p r a y   a p p l i c a t o r   s p r a y e r   64.   Such  a p p l i c a t o r s   a r e  

w e l l   known  in  t h e   a r t   and  g e n e r a l l y   c o m p r i s e   a  h e a t e d  

r e s e r v o i r   f o r   t h e   m e l t e d   wax  or  o t h e r   t h e r m o - s e t t i n g  

s u b s t a n c e ,   a  n o z z l e   66  and  a  p n e u m a t i c   c o n n e c t i o n   f o r  

10  e j e c t i n g   the   m e l t e d   wax  t h r o u g h   the   n o z z l e   66.  The  n o z z l e  

66  is  p o s i t i o n e d   to  a p p l y   minu te   amounts   of  the   l i q u i d   w a x  

to  t he   i n d i v i d u a l   p r e s s u r e   bonded  s p o t s   d e v e l o p e d   by  t h e  

s e r r a t e d   whee l   58.  S i n c e   t h e   c o s t   of  m a t e r i a l   f o r   t h i s  

a p p l i c a t i o n   is  n e g l i g i b l e ,   the  wax  from  the  n o z z l e   66  may  

15  be  a p p l i e d   as  a  c o n t i n u o u s   s p r a y   a l o n g   t he   j u n c t u r e   l i n e  

20.  A l t e r n a t i v e l y ,   i f   d e s i r e d ,   i t   may  be  i n d e x e d   to  t h e  

r o t a t i o n   of  the   w h e e l   58  (by  means  not   shown)  so  t h a t   t h e  

s p r a y   is   r e n d e r e d   i n t e r m i t t e n t   and  a p p l i e d   on ly   to  t h e  

p r e s s u r e   bond  s p o t s   22  and  not   to  the  s p a c e s   b e t w e e n   t h e m  

20  a long   the  j u n c t u r e   l i n e   2 0 .  

F o l l o w i n g   t h e   f a b r i c a t i o n   s t e p s   d e s c r i b e d ,   a s  

r e p r e s e n t e d   in  F i g .   4,  t he   l a m i n a t e d   s h e e t   m a t e r i a l   i s  

d i r e c t e d   to   s l i t t i n g   k n i v e s   and  t r a n s v e r s e   c u t t e r s   t o  

f i n i s h   p r o d u c i n g   t he   pads   in  the  d e s i r e d   d i m e n s i o n s   —  e . g . ,  

25  4 - 1 / 4   x  6 - 1 / 2   i n c h e s   or  any  o t h e r   s i z e   w h i c h   may  b e  

d e s i r e d .   T h e   c u t t i n g   b l a d e s   l i g h t l y   a d h e r e   t h e  

l a m i n a t i o n s   a t   a l l   e d g e s ,   bu t   t he   wax  i m p r e g n a t e d   b o n d  

s p o t s   of  t h e   j u n c t u r e   l i n e s   e x t e n d i n g   a l o n g   the   pad  a t  

spaced   i n t e r v a l s   d e v e l o p   the   d e s i r e d   f i rm   bonds   c a p a b l e   o f  

30  r e s i s t i n g   t h e   f o r m e r l y   d e l a m i n a t i n g   e f f e c t s   of  l i q u i d  

a b s o r b e d   i n t o   t he   c e l l u l o s e   t i s s u e s   of  t h e   p a d .   I t   w i l l  

be  u n d e r s t o o d   t h a t   t h e   l a m i n a t e d   s h e e t   m a t e r i a l   may  a l s o  

be  p r e p a r e d   f o r   s a l e   as  s u c h ,   g e n e r a l l y   in  t h e   f o r m   o f  

l o n g   s t r i p s   w h i c h   a r e   r o l l e d   for   s h i p m e n t .   T h i s   fo rm  o f  

35  the  p r o d u c t   is  u sed   by  t h e   m a n u f a c t u r e r s   of  l i n e d   t r a y s  

w h i c h   c u t   t h e   s t r i p s   t h e m s e l v e s   and  p r o v i d e   them  in  a n  



0 2 4 1 2 6 3  

1 0  

i n t e g r a l   c o m b i n a t i o n   w i t h   a  p a c k i n g   s u p p o r t   t r a y .   T h u s  

the  c u t t e r s   need  not   be  used  t h i s   p r o d u c t .  

For  a d d e d   s t r e n g t h   of   t h e s e   b o n d s ,   i t   may  b e  

d e s i r a b l e   to  s p a c e   t he   j u n c t u r e   l i n e s   in  p a i r s ,   s i t u a t e d  

5  c l o s e   t o g e t h e r ,   as  we l l   as  to  h a v e   t h e   wax  a p p l i e d   f r o m  

o p p o s i t e   s i d e s   of  t he   pad  in  a l t e r n a t e   j u n c t u r e   l i n e s .  

Th i s   may  be  a c c o m p l i s h e d   by  t he   p r o v i s i o n   of  a d d i t i o n a l  

s t a t i o n s   of  s e r r a t e d   whee l s   58'  and  m e l t e d   wax  a p p l i c a t o r s  

64'   which  a r e   o p e r a t i v e   f rom  t h e   s i d e   of  t h e   l a m i n a t e d  

10  m a t e r i a l   s h e e t   52  w h i c h   i s   o p p o s i t e   t h e   p r e v i o u s l y  

d e s c r i b e d   w h e e l   58  and   wax  a p p l i c a t o r   64 .   S u c h   a n  

a r r a n g e m e n t   is  shown  s c h e m a t i c a l l y   in  F i g .   5  which  d e p i c t s  

an  i n v e r t i n g   r o l l   57  which  s e r v e s   as  a  b a c k i n g   r o l l   f o r   a  

s e c o n d   s e r r a t e d   w h e e l   5 8 ' .   A  s e c o n d   wax  a p p l i c a t o r   6 4 '  

15  w i t h   n o z z l e   66'  is  m o u n t e d   f o l l o w i n g   t h e   s t a t i o n   of  t h e  

w h e e l   5 8 '   ( i n   t h e   d i r e c t i o n   of   p r o g r e s s i o n   of  t h e  

l a m i n a t e d   s h e e t   m a t e r i a l   52)  to  a p p l y   a  s p r a y   of  m e l t e d  

wax  to  t h e   j u n c t u r e   l i n e s   f o r m e d   by  t h e   s e r r a t e d   w h e e l  

5 8 ' .   S i n c e   t h e   s h e e t   m a t e r i a l   52  is   i n v e r t e d   a t   t h i s  

20  p o i n t ,   t h e   p r e s s u r e   bond  s p o t s   f o r m e d   by  t h e   s e r r a t e d  

w h e e l   58 '   a r e   d e v e l o p e d   f r o m   t h e   o p p o s i t e   s i d e   of  t h e  

s h e e t   m a t e r i a l   52  ( r e l a t i v e   to  t h o s e   which   a r e   formed  b y  

the   s e r r a t e d   whee l   58)  and  the   wax  a p p l i e d   by  t he   n o z z l e  

66'  is   a l s o   d e p o s i t e d   from  the  o p p o s i t e   or  u n d e r s i d e .   T h e  

25  whee l   58*  and  n o z z l e   66 '   a r e   d i s p l a c e d   s l i g h t l y   in  t h e  

t r a n s v e r s e   d i r e c t i o n   of  the   s h e e t   52  f rom  the   p o s i t i o n   o f  

the   whee l   58  and  n o z z l e   66.   As  a  r e s u l t ,   t h e   j u n c t u r e  

l i n e s   w h i c h   a r e   f o r m e d   by  t h e s e   e l e m e n t s   a re   c l o s e  

t o g e t h e r   b u t   s l i g h t l y   d i s p l a c e d   f r o m   e a c h   o t h e r .   T h e  

30  r e s u l t   i s   a  s t r o n g e r   l a m i n a t i n g   b o n d   t h a n   would   be  t h e  

c a s e   i f   the  j u n c t u r e   l i n e s   were  s p a c e d   f a r t h e r   a p a r t .  

I t   w i l l   be  u n d e r s t o o d   t h a t   e a c h   s t a t i o n   of  s e r r a t e d  

w h e e l s   58,  58'  and  s p r a y   a p p l i c a t o r s   64 ,   6 4 '   d e p i c t e d   i n  

F i g s .   4  and  5  a c t u a l l y   c o m p r i s e   p l u r a l i t i e s   of  t h e s e  

35  e l e m e n t s   a r r a y e d   s i d e   by  s i d e   in  b a n k s   e x t e n d i n g   in  t h e  

t r a n s v e r s e   d i r e c t i o n   of  t h e   s h e e t   m a t e r i a l   52.  O f f s e t  
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banks  of  w h e e l s   58,  58'  and  a p p l i c a t o r s   64,  64*  s e r v e   t o  

form  t h e   b o n d e d   j u n c t u r e   l i n e s   in  the   m a n n e r   d e s c r i b e d  

wi th   a  c l o s e r   s p a c i n g   t h a n   can  be  a c h i e v e d   by  a  s i n g l e  

bank  of  w h e e l s   and  s p r a y e r s .  
5  The  t e e t h   of  the   s e r r a t e d   w h e e l s   p r e s s i n g   a g a i n s t  

the   b a c k i n g   r o l l   d i s t o r t   the  l a m i n a t i o n   l a y e r s ,   i n c l u d i n g  

the  p l a s t i c   o u t e r   l a y e r ( s ) ,   to  an  e x t e n t   t h a t   t he   l a y e r s  

a r e   r e n d e r e d   s o m e w h a t   p e r m e a b l e .   The  f o r m   of   t h e  

m e c h a n i c a l   bond  f o r m e d   by  a  s i n g l e   t o o t h   of  a  s e r r a t e d  

10  wheel   is  shown  in  the  o r t h o g o n a l   s e c t i o n a l   v iews  of  6A  a n d  

6B.  F ig .   6A  shows   a  s i n g l e   p e r f o r a t i o n   22a  of  F i g .   7 ,  

t aken   a l o n g   the  l i n e   6A-6A  and  l o o k i n g   in  the  d i r e c t i o n   o f  

the  a r r o w s .   F i g .   6B  is  a  view  of  a  s i n g l e   p e r f o r a t i o n   2 2 a  

t a k e n   at   r i g h t   a n g l e s   t h e r e t o .  

15  As  shown  in  F i g s .   6A  and  6B,  the  p e r f o r a t i o n s   s u c h  

as  22a  a re   formed  w i th   a n g l e d   s i d e   w a l l s   21  and  a n g l e d   e n d  

w a l l s   23.  B e c a u s e   of  t h e   p r e s s u r e   e x e r t e d   by  t h e   o u t e r  

p e r i p h e r y   of   t h e   s e r r a t e d   t o o t h e d   w h e e l   a g a i n s t   t h e  

m u l t i - l a y e r e d   s h e e t   m a t e r i a l ,   n u m e r o u s   t i n y   o p e n i n g s ,  

20  i n d i c a t e d   by  the   d o t s   17  a t   the   b o t t o m   of  the  p e r f o r a t i o n  

22a,   a re   fo rmed   a t   the   base   of  the   d e p r e s s i o n .   T h u s ,   t h e  

w a l l s   21,  23  can  be  c o n s i d e r e d   to  d e f i n e   a  f u n n e l   19  w h i c h  

is  e l o n g a t e d   in  the   t r a n s v e r s e   d i m e n s i o n .   The  o p e n i n g s   17 

s e r v e   as  an  o u t l e t   to  t h e   f u n n e l   19.  A c c o r d i n g l y ,   w h e n  

25  m e l t e d   wax  is  a p p l i e d   a l o n g   a  j u n c t u r e   l i n e ,   as  d e s c r i b e d ,  

above   some  of  t h e   m e l t e d   wax  p a s s e s   t h r o u g h   the   b o t t o m  

l a y e r   and ,   when  the   wax  s o l i d i f i e s ,   p o s i t i v e l y   e n g a g e s   a l l  

l a y e r s   in  t h e   l a m i n a t i o n   a n c h o r i n g   s t r u c t u r e .   For  t h i s  

r e a s o n ,   t h e   wax  s t r u c t u r e   24,  as  shown  in  F i g .   3,  i s  

30  r e f e r r e d   to  as  a  "wax  r i v e t "   2 5 .  

F i g .   7  is  an  e n l a r g e d   view  of  a  p o r t i o n   of  a  pad  10 

wh ich   is   f o r m e d   in  the   manner   d e s c r i b e d   for   the  e q u i p m e n t  

of  F ig .   5.  In  t h i s   f i g u r e ,   two  p a i r s   of  j u n c t u r e   l i n e s   20 

a r e   s h o w n .   Each   p a i r   c o m p r i s e s   one  l i n e   20a  f o rmed   f r o m  

35  the  upper   s i d e   of  the   pad   10  and  a n o t h e r   l i n e   20b  b e i n g  

formed  from  the   u n d e r s i d e   of  the   pad  10.  These   l i n e s   2 0 a ,  
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20b  a r e   s p a c e d   c l o s e l y   t o g e t h e r   to  p r o v i d e   i m p r o v e d  

bonding   s t r e n g t h   for   the  c o r r e s p o n d i n g   j u n c t u r e   l i n e   p a i r .  

F i g .   8  is  an  e l e v a t i o n a l   s c h e m a t i c   v i e w   of  a n  

a l t e r n a t i v e   e m b o d i m e n t   r e l a t i v e   to  t h o s e   d i s c l o s e d   a b o v e .  

5  F ig .   8  is  s i m i l a r   to  F i g .   4,  and  l i k e   e l e m e n t s   t h e r e i n  

have   been   d e s i g n a t e d   w i t h   l i k e   r e f e r e n c e   n u m e r a l s .   T h u s ,  

in  the  a r r a n g e m e n t   shown  in  F ig .   8,  i n d i v i d u a l   l a y e r s   o f  

c e l l u l o s e   t i s s u e   18  a r e   d r a w n   f r o m   a  p l u r a l i t y   o f  

c o r r e s p o n d i n g   s u p p l y   r o l l s   42  o v e r   i n d i v i d u a l   i d l e r  

10  r o l l e r s   44  and  t h e n   in  an  a s s e m b l e d   s e t   t h r o u g h   the  f e e d  

r o l l s   46  and  on  to  a  s u c c e e d i n g   p a i r   of  feed  r o l l s   54.  I n  

t h i s   e m b o d i m e n t ,   h o w e v e r ,   a  p o l y e t h y l e n e   l a y e r   47  is  d r a w n  

from  a  s u p p l y   r o l l   49  of  p o l y e t h y l e n e   s h e e t   to  be  j o i n e d  

w i t h   t h e   a s s e m b l e d   t i s s u e   l a y e r s   f e e d i n g   b e t w e e n   t h e  

15  r o l l e r s   54.  Be tween   the   s u p p l y   r o l l   49  and  the  r o l l e r s   54 

i s   a  s e t   of  a p p l i c a t o r s   f o r   t h e   m e l t e d   wax  or  o t h e r  

t h e r m o - s e t t i n g   l i q u i d .   One  such   a p p l i c a t o r   is   s h o w n  

c o m p r i s i n g   a  s p r a y e r   or  r e s e r v o i r   64  and  n o z z l e   6 6 ,  

o p e r a t i n g   in  the  manner   p r e v i o u s l y   d e s c r i b e d   to  a p p l y   a  

20  n a r r o w   l i n e   or  s e r i e s   of   d o t s ,   as  d e s i r e d ,   to   t h e  

p o l y e t h y l e n e   l a y e r   47  on  the   u p p e r   s i d e   t h e r e o f .   E a c h  

I n d i v i d u a l   n o z z l e   66  of  t he   wax  a p p l i c a t o r   d e v i c e   is  i n  

l i n e   wi th   a  c o r r e s p o n d i n g   i n d i v i d u a l   s e r r a t e d   wheel   58  a n d  

s u p p o r t   m e m b e r   60  so  t h a t   as  t he   a s s e m b l e d   l a y e r s   o f  

25  c e l l u l o s e   t i s s u e   18  and  p o l y e t h y l e n e   s h e e t   47  w i t h   t h e  

d e p o s i t e d   t h e r m o - s e t t i n g   l i q u i d   p o s i t i o n e d   be tween   t h e  

p o l y e t h y l e n e   l a y e r   47  and  the   a d j a c e n t   t i s s u e   l a y e r   18 

p r o c e e d   to  t he   s t a t i o n   w h e r e   the   s e r r a t e d   whee l s   58  a r e  

l o c a t e d ,   i n d i v i d u a l   w h e e l s   58  p i e r c e   t he   l a m i n a t i o n s   a t  

30  p o i n t s   where  the  t h e r m o - s e t t i n g   l i q u i d   is  p r e s e n t ,   t h e r e b y  

d e v e l o p i n g   t h e   i n d i v i d u a l   p r e s s u r e   b o n d e d   s p o t s   a n d  

r e i n f o r c e d   "wax  r i v e t s " .   If   only  one  p o l y e t h y l e n e   l a y e r  

is   to  be  i n c l u d e d   in   t h e   f i n a l   l a m i n a t e d   p a d s ,   t h e  

l a m i n a t e d   s h e e t   52  w h i c h   has   been   f o r m e d   in  the  m a n n e r  

35  d e s c r i b e d   in  c o n j u n c t i o n   w i t h   F i g .   8  p r o c e e d s   to   t h e  

c u t t e r s   and  s l i t t e r s   f o r   f i n i s h i n g   i n t o   t he   i n d i v i d u a l  
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p a d s .  

On  t h e   o t h e r   h a n d ,   i f   a  s e c o n d   l a y e r   o f  

p o l y e t h y l e n e   is  to  be  a p p l i e d   on  the  o p p o s i t e   s i d e   of  t h e  

l a m i n a t e d   s h e e t   f rom  the  f i r s t   p o l y e t h y l e n e   s h e e t   (47  i n  

5  F ig .   8)  t h e n   the  a r r a n g e m e n t   of  F ig .   9  may  be  u t i l i z e d   t o  

t h i s   p u r p o s e .   F i g .   9  i s   l i k e   F i g .   8  i n s o f a r   as  t h e  

a d d i t i o n   of  a  f i r s t   p o l y e t h y l e n e   s h e e t   47,   d r a w n   f rom  a  

s u p p l y   r o l l   49  a n d   r e c e i v i n g   a  l i n e   or   d o t s   o f  

t h e r m o - s e t t i n g   l i q u i d   from  an  a p p l i c a t o r   64  v i a   a  n o z z l e  

10  66  p r i o r   to  j o i n i n g   a  p l u r a l i t y   of  c e l l u l o s e   t i s s u e   l a y e r s  

18  a t   i d l e r   r o l l e r   45A  i s   c o n c e r n e d .   In   F i g .   9 ,  

a d d i t i o n a l   i d l e r   r o l l e r s   45A  and  45B  a r e   p r o v i d e d   t o  

a c c o m m o d a t e   the   i n s t a l l a t i o n   of  the   e q u i p m e n t   f o r   f e e d i n g  

and  a p p l y i n g   a  t h e r m o - s e t t i n g   l i q u i d   to  the  p o l y e t h y l e n e  

15  l a y e r   47.  A s s e m b l i n g   the  c e l l u l o s e   t i s s u e   l a y e r s   18  f r o m  

s u p p l y   r o l l s   42  o v e r   i d l e r   r o l l e r s   44  and  t h r o u g h   f e e d  

r o l l s   46  is   i d e n t i c a l   to  t h e   s ame   p r o c e s s   s h o w n   a n d  

d e s c r i b e d   in  c o n n e c t i o n   wi th   F ig .   8 .  

In   t h e   a r r a n g e m e n t   o f   F i g .   9 ,   a  s e c o n d  

20  p o l y e t h y l e n e   l a y e r   48  is  drawn  from  a  s u p p l y   r o l l   50  to  be  

p l a c e d   on  top  of  the  a s s e m b l e d   t i s s u e   l a y e r s   18  and  l o w e r  

p o l y e t h y l e n e   s t r i p   47.  T h i s   c o m b i n a t i o n   of  l a m i n a t e d  

l a y e r s   p r o c e e d s   t h r o u g h   the  f eed   r o l l s   54  to  t h e   s e r r a t e d  

w h e e l   s t a t i o n   58  w h e r e   i t   is  p e r f o r a t e d   in  t he   m a n n e r  

25  d e s c r i b e d   w i t h   r e s p e c t   to  F i g .   8.  A  s e r i e s   of  b o n d e d  

s p o t s   c o r r e s p o n d i n g   to  t h e   l o c a t i o n s   of  t h e   i n d i v i d u a l  

p e r f o r a t i o n s   is  thus   e s t a b l i s h e d   in  the   manner   p r e v i o u s l y  

d e s c r i b e d .   However ,   the  p e r f o r a t e d   s h e e t   t h e n   p r o c e e d s   t o  

a  s e c o n d   a p p l i c a t o r   s t a t i o n   64'  where  a  s e c o n d   a p p l i c a t i o n  

30  of  t h e r m o - s e t t i n g   l i q u i d   is  l a i d   down  v i a   the   n o z z l e s   6 6 ' .  

T h i s   r e s u l t s   in  a  " d o u b l e   r i v e t " ,   w h e r e i n   the   a p p l i c a t i o n  

of  t h e r m o - s e t t i n g   l i q u i d   f rom  t he   s p r a y e r s   64'  o v e r l i e s  

and  r e i n f o r c e s   the   b o n d s   p r e v i o u s l y   d e v e l o p e d   f rom  t h e  

t h e r m o - s e t t i n g   l i q u i d   a p p l i e d   a t   t h e   s t a t i o n   64  a n d  

35  c o m p a c t e d   by  the  s e r r a t e d   w h e e l s   5 8 .  

In  t h e   f a b r i c a t i o n   of  l a m i n a t e d   p a d s   and  s h e e t  



0 2 4 1 2 6 3  

1 4  

m a t e r i a l   in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,   t h e  

p l a s t i c   l a y e r s   of  t he   l a m i n a t e d   m a t e r i a l   a re   p r e f e r a b l y  

p r o v i d e d   wi th   a  Corna  t r e a t m e n t ,   as  i s   known  in  t he   a r t .  
T h i s   i s   an  e l e c t r i c   a r c   t r e a t m e n t   w h i c h   r o u g h e n s   t h e  

5  t r e a t e d   s u r f a c e   of  the  p l a s t i c   l a y e r s   and  t h u s   h e l p s   t o  

bond   t h e   c e l l u l o s e   l a y e r s   to  t h e   p l a s t i c   by  h e l p i n g   t h e  

l a m i n a t i n g   g l u e   to  a d h e r e   b e t t e r   to   t h e   s u r f a c e   of  t h e  

p l a s t i c .   T h i s   a l s o   s e r v e s   to  s p r e a d   t h e   wax  w h i c h   i s  

a p p l i e d   in  t h e   t i n y   f u n n e l s   of  t h e   p e r f o r a t e d   j u n c t u r e  
10  l i n e s ,   t h e r e b y   t a k i n g   more  wax  and  p r o v i d i n g   b e t t e r   b o n d s  

at   the   i n d i v i d u a l   p r e s s u r e   bond  s p o t s .  
As  a  r e s u l t   of   t h e   f a b r i c a t i o n   m e t h o d   of  t h e  

p r e s e n t   i n v e n t i o n ,   an  e c o n o m i c a l   b u t   e x t r e m e l y   e f f e c t i v e  

p r o d u c t   is  p r o v i d e d   in  the   form  of  an  a b s o r p t i v e   pad  w h i c h  

15  i s   b o n d e d   in  a  m a n n e r   s i m i l a r   t o   t h e   p r i o r   a r t   p a d  
i l l u s t r a t e d   in  F i g .   1  bu t   which   is   c a p a b l e   of  p r e s e r v i n g  
t h e   i n d i v i d u a l   p r e s s u r e   bond   s p o t s   of  t h e   pad  a g a i n s t  

d e g r a d a t i o n   f rom  t he   e f f e c t s   of  l i q u i d   which   is  a b s o r b e d  
in  the   pad  d u r i n g   u se .   T h i s   i m p r o v e d   pad  s u b s t a n t i a l l y  

20  a v o i d s   t h e   p r o b l e m   d e s c r i b e d   a b o v e   w i t h   r e s p e c t   to  t h e  

p r i o r   a r t   pads   of  the  t y p e   i l l u s t r a t e d   in  F i g .   1.  T h i s  
b e n e f i c i a l   r e s u l t   i s   a c h i e v e d   in   a c c o r d a n c e   w i t h   t h e  
i n v e n t i o n   w i t h o u t   t h e   n e c e s s i t y   o f   m o d i f y i n g   t h e  
c o n s t r u c t i o n   to  match  t h a t   of  the   pad  i l l u s t r a t e d   in  F i g .  

25  2,  t h u s   a v o i d i n g   a  s u b s t a n t i a l   i n c r e a s e   in  t he   e x p e n s e   o f  
f a b r i c a t i o n   of  such   p a d s .   The  a m o u n t   of  wax  w h i c h   i s  

a p p l i e d   to  the   j u n c t u r e   l i n e s   of  p a d s   in  a c c o r d a n c e   w i t h  
t h e   i n v e n t i o n   is  so  m i n u t e ,   and  the   c o s t   of  the   added  wax 
m a t e r i a l   is  so  i n s i g n i f i c a n t ,   t h a t   t he   m a n u f a c t u r i n g   c o s t  

30  p e r   pad  or  p e r   c a r t o n   of  p a d s   i s   u n c h a n g e d .   B a s e d   o n  
t e s t s ,   a p p r o x i m a t e l y   25  c e n t s   w o r t h   of  wax,  p a r a f f i n ,   h o t  
m e l t   a d h e s i v e   or  o t h e r   s u i t a b l e   t h e r m o - s e t t i n g   m a t e r i a l  
s u i t a b l e   for   the   p u r p o s e   is  enough   to   t r e a t   2 , 0 0 0   of  t h e  

4 - 1 / 4   x  6 - 1 / 2 -   i n c h   p a d s   m e n t i o n e d   a b o v e .   Thus  i t   may  b e  
35  s e e n   t h a t   t h e   c o s t   p e r   pad  f o r   r e a l i z i n g   t h e   i m p r o v e d  

e m b o d i m e n t s   o f   t h e   p r e s e n t   i n v e n t i o n   i s   t r u l y  
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i n s i g n i f i c a n t .  

The  p r e f e r r e d   e m b o d i m e n t s   d e s c r i b e d   h e r e i n a b o v e  

have  g e n e r a l l y   b e e n   d i s c u s s e d   in  t e r m s   of  t h e   u s e   o f  

m e l t e d   wax  as  the   m a t e r i a l   d e v e l o p i n g   the  improved   b o n d s .  

5  H o w e v e r ,   i t   s h o u l d   be  c l e a r l y   u n d e r s t o o d   t h a t   t h e  

i n v e n t i o n   i s   n o t   l i m i t e d   to  the   use  of  wax  b u t ,   i n d e e d ,  

any  s u i t a b l e   t h e r m o - s e t t i n g   ,  .  low  v i s c o s i t y   w a x - l i k e  

s u b s t a n c e   may  be  u s e d .   The  term  "wax" ,   as  g e n e r a l l y   u s e d  

h e r e i n   w i l l   be  u n d e r s t o o d   to  r e f e r   to   a  w a x - l i k e  

10  s u b s t a n c e ,   w h i c h   may  i n c l u d e   wax,   p a r a f f i n ,   h o t   m e l t  

p l a s t i c   a d h e s i v e ,   and  t h e   l i k e .   The  w a x - l i k e   s u b s t a n c e  

may  be  a p p l i e d   as  d r o p s   s y n c h r o n i z e d   wi th   the  i n d i v i d u a l  

p e r f o r a t i o n s   of  a  j u n c t u r e   l i n e ,   as  a  s t e a d y   s t r e a m   o f  

m e l t e d   s u b s t a n c e   a l o n g   a  j u n c t u r e   l i n e ,   or  as  a  f o c u s e d  

15  and  d i r e c t e d   s p r a y ,   to  name  a  few  e x a m p l e s .  
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CLAIMS 

1  1.  The  m e t h o d   of  b o n d i n g   t h e   l a m i n a t i o n s   of  a n  

a b s o r p t i v e   s h e e t   by  a s s e m b l i n g   a  p l u r a l i t y   of  a b s o r p t i v e  

l a y e r s   and   a t   l e a s t   one  p l a s t i c   o u t e r   l a y e r   in  c l o s e  

p r o x i m i t y   to  each  o t h e r   as  l a m i n a t i o n s   of  s h e e t   m a t e r i a l ,  

5  and   b o n d i n g   s a i d   l a y e r s   t o g e t h e r   a t   s e l e c t e d   s p o t s   b y  

s e l e c t i v e l y   a p p l y i n g   p r e s s u r e   t h r o u g h   the   t h i c k n e s s   of  t h e  

s h e e t   m a t e r i a l   a g a i n s t   a  b a c k i n g   member   to  d e v e l o p   a  

p l u r a l i t y   of  p r e s s u r e   bonded  s p o t s ,   and  c h a r a c t e r i z e d   b y  

t h e   s t e p   of  a p p l y i n g   a  w a x - l i k e   s u b s t a n c e   a t   an  e l e v a t e d  

10  t e m p e r a t u r e   in  l i q u i d   form  a t   l o c a t i o n s   c o r r e s p o n d i n g   t o  

s a i d   p r e s s u r e   b o n d e d   s p o t s   so  t h a t   the   l i q u i d   s u b s t a n c e  

p e r m e a t e s   the   l a m i n a t e d   l a y e r s   in  t h e   i m m e d i a t e   v i c i n i t y  

of  s a i d   s p o t s .  

2.  The  m e t h o d   of  c l a i m   1  w h e r e i n   t h e   p r e s s u r e  
b o n d e d   s p o t s   a re   formed  a l o n g   l o n g i t u d i n a l   j u n c t u r e   l i n e s  

in  t h e   m a t e r i a l   w i t h   e a c h   j u n c t u r e   l i n e   c o m p r i s i n g   a  

p l u r a l i t y   of  i n d i v i d u a l   s p o t s   and  f u r t h e r   c h a r a c t e r i z e d   b y  

s e l e c t i v e l y   s p r a y i n g   m e l t e d   s u b s t a n c e   f r o m   a  h e a t e d  

r e s e r v o i r   on to   the  upper   s i d e   of  the   s h e e t   m a t e r i a l   a l o n g  

s a i d   j u n c t u r e   l i n e s .  

3  .  The   m e t h o d   of  c l a i m   1  w h e r e i n   t h e   p r e s s u r e  
bonded   s p o t s   a re   formed  a l o n g   l o n g i t u d i n a l   j u n c t u r e   l i n e s  

in  t h e   m a t e r i a l   w i t h   e a c h   j u n c t u r e   l i n e   c o m p r i s i n g   a  

p l u r a l i t y   of  i n d i v i d u a l   s p o t s   and  f u r t h e r   c h a r a c t e r i z e d   b y  

s e l e c t i v e l y   d e p o s i t i n g   m e l t e d   s u b s t a n c e   f rom  a  h e a t e d  

r e s e r v o i r   o n t o   the  upper   s i d e   of  a t   l e a s t   one  l a y e r   of  t h e  

s h e e t   m a t e r i a l   a long   s a i d   j u n c t u r e   l i n e s .  
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4.  The  method  of  any  one  of  c l a i m s   1-3  w h e r e i n   t h e  

m e l t e d   s u b s t a n c e   is   d e p o s i t e d   o n t o   the   u p p e r   s i d e   of  a  

f i r s t   p l a s t i c   o u t e r   l a y e r   w h i c h   i s   j o i n e d   as  t he   b o t t o m  

l a y e r   of  the  l a m i n a t e d   s h e e t   m a t e r i a l .  

5.  The  method  of  c l a i m   4  f u r t h e r   c h a r a c t e r i z e d   b y  

the  s t e p s   of  a s s e m b l i n g   a  s e c o n d   p l a s t i c   o u t e r   l a y e r   o n  

the  u p p e r   s i d e   of  t h e   l a m i n a t e d   s h e e t   m a t e r i a l   a n d  

s e l e c t i v e l y   d e p o s i t i n g   a d d i t i o n a l   m e l t e d   s u b s t a n c e   from  a  

h e a t e d   r e s e r v o i r   o n t o   t h e   u p p e r   s i d e   of  s a i d   s e c o n d  

p l a s t i c   o u t e r   l a y e r   to   p r o v i d e   r e i n f o r c i n g   b o n d s   o f  

t h e r m o - s e   t t   i n g   c o m p o u n d   a t   l o c a t i o n s   o f   s a i d  

f i r s t - m e n t i o n e d   p r e s s u r e   bonded   s p o t s .  

1  6.  The  m e t h o d   of   c l a i m   1  w h e r e i n   t h e   s t e p   o f  

a p p l y i n g   t h e   w a x - l i k e   s u b s t a n c e   is  c h a r a c t e r i z e d   b y  

a p p l y i n g   s a i d   s u b s t a n c e   to  t h e   u p p e r   s i d e   of  a  f i r s t  

p l a s t i c   l a y e r   a s s e m b l e d   as   t h e   b o t t o m   l a y e r   of  t h e  

5  l a m i n a t e d   s h e e t   m a t e r i a l ,   t h e   m e t h o d   b e i n g   f u r t h e r  

c h a r a c t e r i z e d   by  the  s t e p s   of  a s s e m b l i n g   a  s e c o n d   p l a s t i c  

l a y e r   a l ong   the  upper   s i d e   of  the   l a m i n a t e d   s h e e t   m a t e r i a l  

and  m a k i n g   a  s e c o n d   a p p l i c a t i o n   of  l i q u i d   w a x - l i k e  

s u b s t a n c e   to  p r o v i d e   r e i n f o r c e m e n t s   of  the   bonds   i n i t i a l l y  

10  d e v e l o p e d   at  the   p r e s s u r e   bonded   s p o t s .  

7.  The  m e t h o d   of  any  one  of  c l a i m s   1-6  f u r t h e r  

c h a r a c t e r i z e d   by  t h e   s t e p s   of  i n v e r t i n g   t h e   l a m i n a t e d  

s h e e t   m a t e r i a l   f o l l o w i n g   t h e   a p p l i c a t i o n   of  t h e   m e l t e d  

w a x - l i k e   s u b s t a n c e   f r o m   o n e   s i d e   t h e r e o f ,   f o r m i n g  

a d d i t i o n a l   j u n c t u r e   l i n e s   of  p r e s s u r e   bonded  s p o t s   f r o m   a  

s e c o n d   s i d e   of  the  l a m i n a t e d   s h e e t   m a t e r i a l ,   and  a p p l y i n g  

a d d i t i o n a l   m e l t e d   w a x - l i k e   s u b s t a n c e   to  s a i d   a d d i t i o n a l  

p r e s s u r e   bonded  s p o t s   f rom  s a i d   s e c o n d   s i d e .  
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1  8.  The  m e t h o d   of  any  one  of  c l a i m s   1-7  f u r t h e r  

c h a r a c t e r i z e d   by  f o r m i n g   a  p l u r a l i t y   of  l a t e r a l l y  

e l o n g a t e d   f u n n e l s   e x t e n d i n g   f rom  one  s u r f a c e   l a y e r   of  t h e  

s h e e t   m a t e r i a l   to  a d j a c e n t   t he   o p p o s i t e   s u r f a c e   l a y e r   o f  

5  t he   s h e e t   m a t e r i a l ,   f o r m i n g   a  m y r i a d   of  t i n y   o p e n i n g s  

e x t e n d i n g   t h r o u g h   t he   c o m p r e s s e d   l a m i n a t i o n s   at   the  b a s e  

of  s a i d   f u n n e l ,   d i r e c t i n g   s a i d   s u b s t a n c e   in  m e l t e d   l i q u i d  

f o r m   i n t o   t h e   f u n n e l s ,   a n d   p e r m i t t i n g   the   w a x - l i k e  

s u b s t a n c e   d e p o s i t e d   w i t h i n   the   f u n n e l s   to  s o l i d i f y   in  t h e  

10  form  of  r i v e t s .  

9.  An  a b s o r b e n t   pad  p r o d u c e d   by  the   me thod   of  a n y  

one  of  c l a i m s   1 - 8 .  

1  10.  An  a b s o r b e n t   s h e e t   l a m i n a t e d   of  a  p l u r a l i t y   o f  

i n d i v i d u a l   a b s o r b e n t   t i s s u e   l a y e r s   a r r a n g e d   as  l a m i n a t i o n s  

in  a  s t a c k ,   and  a t   l e a s t   one  b a c k i n g   l a y e r   a r r a y e d   a l o n g  

one   s i d e   of   s a i d   s t a c k ,   t h e   s h e e t   h a v i n g   r e s p e c t i v e  

5  p l u r a l i t i e s   of  p r e s s u r e   bonded   s p o t s   a r r a n g e d   in  j u n c t u r e  

l i n e s   e x t e n d i n g   a l o n g   s a i d   s h e e t   w i t h   e a c h   bonded  s p o t  

formed  of  the  t i s s u e   l a y e r s   and  t h e   b a c k i n g   l a y e r   b e i n g  

c o m p r e s s e d   t i g h t l y   t o g e t h e r   in  a  l o c a l i z e d   r e g i o n   to  f o r m  

a  c o m p r e s s i o n   bond,   and  c h a r a c t e r i z e d   by  t he   c o m p r e s s i o n  

10  b o n d   f o r m e d   a t   an  i n d i v i d u a l   s p o t   b e i n g   s t r u c t u r a l l y  

r e i n f o r c e d   by  a  t h e r m o - s e t t i n g   c o m p o u n d   in  s o l i d   f o r m ,  

such  as  wax,  p a r a f f i n   or  ho t   m e l t   p l a s t i c .  
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1  11.  A p p a r a t u s   for   bond ing   t o g e t h e r   the  i n d i v i d u a l  

l a y e r s   of  an  a b s o r b e n t   l a m i n a t e d   s h e e t   to  make  the   s h e e t  

r e s i s t a n t   to  d e l a m i n a t i n g   when  wet ,   s a i d   a p p a r a t u s   h a v i n g  

mechan i sms   for   a s s e m b l i n g   a  p l u r a l i t y   of  i n d i v i d u a l   l a y e r s  

5  in  a  l a m i n a t e d   s h e e t   and  e s t a b l i s h i n g   a  p l u r a l i t y   o f  

c o m p r e s s i o n   b o n d s   t h r o u g h o u t   t he   i n d i v i d u a l   l a y e r s   a t  

s e l e c t e d   s p o t s   a l ong   the   s h e e t ,   and  c h a r a c t e r i z e d   by  a n  

a p p l i c a t o r   f o r   s e l e c t i v e l y   a p p l y i n g   a  t h e r m o - s e t t i n g  

compound  in  a  l i q u i d   s t a t e   to  s a i d   s p o t s   to  r e n d e r   s a i d  

10  s p o t s   w a t e r   r e p e l l e n t .  

1 2 .   The   a p p a r a t u s   of  c l a i m   11  w h e r e i n   t h e  

a p p l i c a t o r   i s   c h a r a c t e r i z e d   by  a  head   f o r   d e p o s i t i n g  

m e l t e d   t h e r m o - s e t t i n g   compound  i n t e r m i t t e n t l y   a l o n g   a  p a t h  

t r a c k e d   by  a  s e r r a t e d   whee l   used  to  form  the  c o m p r e s s i o n  

b o n d s .  
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